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Abstract of JP8201542 

PURPOSE: To automatically count the number of beats per 
unit time, BPM value, by a method wherein a clocking 
operation is started at a point of time when the level of a 
predetermined frequency component for an input audio 
signal exceeds a predetermined value, a circuit is changed 
over and the clocking time up to a point of time when the 
level exceeds the predetermined value again is used as a 
unit beat. 

CONSTITUTION: An audio signal is passed through an A/D 
converter 1, and a low-frequency component is extracted by 
a BPF 2 for a BPM detection part 101 so as to be supplied to 
a changeover switch 1 1 . A peak-value holding circuit 3 and a 
threshold- value generation circuit 4 are connected to one 
contact, a threshold is value is generated, and a signal-slice- 
pulse converter 5 is connected to the other contact. The 
converter 5 outputs a high level when a supplied signal level 
exceeds the threshold value, and a window timer 6 changes 
over the switch 1 1 to the side of the converter 5 from the side 
of the circuit 3 after a prescribed time clocking operation has 
been finished. A BPM converter 7 converts a BPM value on 
the basis of the counted time in which the converter 5 has 
output the high level so as to become the high level again. 
BPM detection parts 102, 103 perform an operation in the 
same manner, and they extract an intermediate-frequency 
region and a high-frequency region by means of the BPM 2. 
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1 

[#ffBa©S5ffl 

[»aai] AJii—Tj-tm^nffifeomfc&fS.ft 

taL.fct^aiM#*^*T^ i^;i^ta^a£. 
mz&tiimnizfevxmiz.<Dmffl&5tm-r2>f& 1 war* 

natess i bb^sobb+kmb w;Mftm^»fcJ:* 
&fflm^©f££&£i.ik£-&5#a£> i0 

BBBBBBfcJfc*bTBm©BBfcH»LBBB»« 
Bfc^l/TBm©tfB*»7"r*a2tfB*B£, 

bbb 2 im#K<!>i«RntmK7tta>fH«i9m«4MiHa 
t uT»f*©*ttwnHa & o ©fcac&jrr s&s^a 

£ *B*& - £ B£-T atifttftttigB. 

[Baa 2 ] atea i m-i**acD«-»«i>»ciwE»ai* 

atC«fcoTlfiffl3n;fcBfEBf£©B&Bf£#©*— 5** 

^a-jf © \L-tf u-^jpsaa-r* tr-**-^ n#a 

*©fi*iriE0f^©i'^£"rs^a£s*'rsji£* 
#&£-f s»#a i ta®©fflis^ffl^B. 
[»aa3] ttiai/^aai^att. ttrtaam^atc 

m>muwi £© w "W«tt* * t * c taiMfHflfag© ^ 

g2B©ttsatBBB. 

[**3S4] flfriHftg^atcfcoT^-iHi^&nfctta 
i*naB©BB©@ftB*"efc»5ftfc*4fl*£&¥ 
^bfc¥^ffl*tH*-r*#a&*-r« - £ tr * 
»aa i §a«©tt&affl3£B. 

»K±aauTasn&#»a38«-t©¥^«o»aa* 

c £ £T5staa 4 cttoiaaattiaB. 

c tftaat-rsaaa i ia«©»»tfcttigB. 

[B*a 7] MffiB3£©l$IBfc8B»©B:*:«©BWft 

*^m^»#^©a^(c*3tt^aa© : i : «Pt<fc^«fra 
BatuBB. 

[ttaa 8] wEatHBaoBtKHBb&BjKSfT 
n. o n £ *¥sWl £-r§Baa i bb®b 

aausB. 

[BWOBBfcRB] 
[0 0 0 1] 

[£3H±©#Jffl#If] ft©WF>11fcW 

laasam-r-sftsaaigBicH-rs. 



#M¥8-2 0 1 542 

2 

[0 0 0 2] 

[*£*©&«] 5*^^aK:*V>T««an**«l4B»3 
l;lL.fct-^l}>^>^5a-^5' £ £Hfc>ft£fc©t? 

X 5 a - v y * mZT- >#i>mt)2> C £ Jill 0 * < » * 
U<fcV>. — 2r. ^>#£^*.&V>£^5g£©fc«£> 
(C. H£B&«:B*£W3-L«tt*z:£li. ?>*\Ztt 

■T£»i*£«&5j:£k:&2>. fcT, T^3ty> 

-;DJ) J4, Saa©5^U— S^-LT. a«E»£«P 
©ft (JBlOfl) KIBIB«<aB«S*Taoft (^2© 
ft) ltB»f*«k3»c, Bft* (BAtt, 2#) fflr-fX 

©tt©f|*+>Cffi*©^V— VteT3*C©fl (B2fflft) 
©SfflU*fTJ5:^£*fc, ff*BB*'&to-&*&»lcB 

1 oflo?|^jWB7U&BaTfB*©^V— Vfc«fc0B 

2 ©ft©B££BB$&f* £ £*tfrfcfcn£. 

[0 0 0 3] Bl©ft£B2©ft£©W£B«*£frli: 
&£LTt>J^©ft©UXAiWII*>ttV»£, Sgl©ft£ 
S2©ft£©B^fB**»A^TU*5. iot, D J \t 
Bl©B»ac»2©ft#*©BttBMa!ft:DOttft (B 
PM:Beat Per Minute) StfttHU «»S"&t)*S«t 

[0 0 0 4] BPM©*£#©&tH;£8s£UT«, DJA« 
BPMS»0ft^ftt«*S:*i6, -€-©tt©«lC-&t>-& 

5Sifc«SR6nTV>t. BPMjffl^SiTftt. 

«, m.mz-X-1 yT-tffl snfcBAKPIMIbTBBIW 

£. 

[0 0 0 5] 

[Bwa*»au<t:5£-r£»«] ba^fctfs. £©± 

3fcBPMB3eS*BV»a£. DJBBPMMSOftft 
left© U XA K^totTX'f y ^©t¥ JESrB 0 BiSftW- 

ft©fl*B«©BBf^B4»Bt?#'f > hfflKBffBftaf 
£BBoTB«ftfPfW«*«n* C £JC^oTV>fc. 
[0 0 0 6] -^^T. *?gW©BW«. I!A#^©3.- 

Z. £*«T#-5«Sc^tilS@<£Sa-rs C £T*^. 
[0 0 0 7] 

«m^a£, ^©«m^a«c«toT*fita$nfcm^©« 
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3 

«*2ffH*¥ft&. JS2tH»^S0Wp|III«-«H»7l*0«- 
[0 0 0 8] 

[f£ffl] *5§Wtc<tti«, A**- 5V **t^©f5f5£© 

5t©NfKT 1 iWilig&tCfc^TA^-xW ^-ffi#©Bf 
t>fc*jfilfcTlB2|»#lttJJ»IIIIH»*IITb. SB2W 

m^&nmfflmmmTmommmmT 2 ^wtbt 

Blf«©#tSWfW (6 080 ifeDOffitBPM^IgS 
[0 0 0 9] 

[*ffi#J] «T, #58^©*i60»l£e!ffi*#BBl'^i¥ 
jBBfirffiiprr 4. 12 1 tt*55K©— HJS^-CfeS b p Mill 
£gH*jSLT^£. HWBPMSHfcgHlC^TfcJ, 

if Or- *«^*«A/D«ift» 
©BPM^fflgEl 0 1~1 0 3(C««&$n-5. BPM& 
fflgSl 0 1 fit(£*f£&mfflT&D, BPM&ttigB10 2tt 
«t»*MfttHfliT» 0. BP M&fflgB 1 0 3 KfflMkttUfl'C 

[0010] BP M&ffigB 101 i£*3 fit. 9ff . A 
*$nSff^&^ttXn-5BP F (A^H/U?^^ 
2#^fite>n, BPF2(4AMf©i«*» (09 
A tf. 20~200Hz) £iSffl-r-5. BPF20IHA 

1 KJ2 90l£M£fU BPF2»fflM^« 

&-rs v-i > h •>^'f -7 6 ©m^fnttcjfcUT 2 o©@ 
3£^^©v^-rn^-*tcs«wtc«p^«if&$n^)<, 2-3 

© 0 £&&©-;&©&£ fit K- ? x- * H 0SS 

j&^nsffi^©«^<i*^m-rsc t?-^-**-^ 
H ass 3 icfitx x u^;i/^ns§ 4 wtmztiT^ 

•5. X7-f XU^JU±^llI8S4fiilf-^x-^^-;l'H 
HIIS3KJ:oT*HiSnfc**«[0«Atf. 7 5%©<I 
fc^f ft^X^Xl^Wi^tbTtt^rfSo 2 0 
©@£&j&©te;5©8j&l::fii«^X7'YX/1Jl'X£&g§ 

-f s/^l l$r^bTfti^$nfcBPF2©ai*U^;l/* 

x 5-f x u^jw^I3K4 Tfefssnfcx 5^ x 

iifctfcU BPF 2©a}*l^;W<X7^Xl-''<Jl'£i® 



3) $$I?8-20 1 542 

LTj9rj£©B*llflT 1 £tHtrr&. d©ffi3£©l$FB , ]T 1 

fit, ja©^-f 5>^£&5^K^©^£$s«-r-sfc«>© 

^fflTfeO. «*.«. 6 4^?9PS;««-rS^S#^ 
2.tBPM©l^M16 0 (fcfc*U x-TX=iT^# 
Sn5fl©S^) STtWl 60 00 0msecT 

1 6 0 fit 1 »©&;* £&-5©T. 

[0 0 11] 

[gel] (6 0 0 0 0ms e c + 1 6 0) X 1 5/1 6 
10 =351. 5ms e c 

twesn*. tf-f >H^^-fv6ttBf^©^raTis 

Tft:fc^lf-^x-**-^F[HlK3fi!lfi:i»D&A 
$iiT*5*. ^^©^fraT 1 ©fHS&ttSJttX'f 1 

1 ste3Sf©Hfc*jau -rfcfc-sw^x^-fx/wxasa 

[0012] ft^X7^x;t;px^mS5©ta*«^fii 

BPMftgg7l:H&Stl5. BPMft»g7li«^X 

v-i zrt)i>x$tm$g 5 ©ui ^ i"<)wm v^.)vt u-o it 

ra*U"<;l/*t*{CiS^^l't^:^^ST©tf^raT 
2£#T. •€-©thWf^^T2^e>BPM<BS:m* _ r?>. 
B P MSiSS 7 ©t±i* (CBSKftttKNHftffiS 8 tUteWi 

^BPM»vE^*tiJ-r-5o Jl©a^^Kr^m^8 

©m^fl^BPM^meBi o Komtim^two. m 
Wr&mm&vizi&ifc-znzo {§*tx5-rxn;px 

50 SM§5©m:frffi^fitLED^I^;i/;*-*#>£>;ft-5fc:' 

-h^-^*^3§i otc^s&sn. f§*tx5-rxAWx 

^&§§ 5 ©taxi u^;i^i&icj*:s ut tr- h 

si o^fl-^viai^^^-rs.ke'ic^oT^s. 

[0 0 1 3] BPM&tfJgBl 0 2, 1 0 3t)BPM^Ui 

ski o i tmmzffif&zti, *tf^iHiK9ic-e©m* 

gf«$n5. fcfcU BPM^tBISl 0 2 ©A* 
aWBPFfiiA^ft^©*^^ (2 0 0-2 0 0 OH 
z) SrtttfiU BPM^mgKl 0 3©A*a©BPFfit 
A*fS^©^5«^ (2000~20000Hz) Stt 

40 ta-rs. *n-**tHi8S9icfiiBPM&g:ffls^-r-5«sic 

[0 0 14] ^fe, BPF 2, tf-£x— JUKia 

SS3. x^-f xw^;p*)S;|5ii8S4, m^x5-fx/x;wx 

«SSS5, M>HWv6Rtf«ftX-f?f 1 1* 
5,^:^fiB»fiiDSP (y^^JHi^D-fey*) iCfc 
r>T*SSn-5. -T^t)^, DSPfii^nif^AS^ff 

■rsctic t i:o-^ne»©»^s^^-r ; s© - r*s. * 
bpm^7, a^^Er^aiS8Rrmn-* 

^IlIJS 9 «T-f ? a n > tf i-^ ©«i^fi:«k o T*S$ 

50 tl-5. 
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( 

5 

[0015] frfrzmtittz&^x. ^-x-Y *{I^4A 

^mgEi o i~i o 3^««&$n^>o BPM&tagBio 

>f X/WX&»8 5fcftl&Sna. ft^X^-fX/^X 
«»8B5ic43^Tt4, 0 2 fc^r«k v \Z, BPF2*6 

cDtt«a»©ffli* u^;w*x i"^;i/<J: o s 
*>5*>**«9jsn<5 ttfy^ss i) c BPM^mep 

1 0 2, 1 0 3 fc*ViTtt+«J*». K«J*»©fi^l^ 

^x7^xkm^i x^xu^ju#j5>r£ffi 

Ufy^S5 3) , 3EK:U*y HlfWW > 
K»>^^V6IC»UT«±an* (Xf7^S5 4) o 

nfc*5A^W9JSn-& Uf7^S5 5) o 

l^WC^nS (Xx^yS5 6) o £<D»ffr&*A/D 
^mSl^it>7 p U>^SBT^D?g$n^o WAttiiS 

[0 0 16] fc*3, X5-fXl^;M4±BU&«fc'5t;:X 

x^-r x/i;i/xaeSig 5 rt<DB«Lftv>** u cents 
n> E*snfcX7^fxi/^xfy^s 5 i<oitit 
fcflj^&ft*. lees nfcx ^-r x i/^jwixf 
*y^s 5 2Jc*^TW3few^;^tfiji*an, 

[0 0 17] fifX7^ X/^X««S5^Uty h« 

-;H«0»3«I»C«ID«*S* (Xf7yS6 3) . If 
15fi**flr5£<0KfWT 1 "T^^^-fA^ 

UT^-f (Xx!V^S6 4) , £ 

^0&*£-ti:£ (Xf7^S6 5) . c<Dmmt±m<D 

[0 0 18] ^ftX^f^f 1 l^K-i^— JH* 



) #BB¥8-2 0 1 54 2 

B3l:ftBPF2 * ^<D®««»«)m^«J«lx-f y ^ 

1 1 *frbT«»sn*. tf-^x-^^-^HmgS3 
(xf^s3 1) , tomtmrnm^^ffiSckmu 

AXiD*t*5*S*S*lfflt8 (Xf^S3 

2) . «*MS^V<;W>S*<SMAXft6«> 

MAx**<Dm#mmm"vvti-?z> (xt^s3 

3) , ^1 (Oi^IM A X «r-^flf ^ ITX 7^ X 1/ 

[0 0 19] X9-fXV^*J«iaiS4»4H5fcS-r± 

S^ffiMAXKO. 7 5**JH/*©*JWS«&X^-< 
Xl/^UVtL (Xf7^S4 1) , ^n£X^-YXW 

;MB# t iTfifx^-f x/^x£&S§ 5 icffl^-r^ 

(Xf7^S4 2) o MAXfc*JfLfc«ftT?»*0. 

7 5t4«^fltT$>D, znfcro&snfcv*. 

[0 0 2 0] AA*-T^t«W«AH 06 (a) 
fc«-r±5ttfll^S[»T?»*fr*t, BPF2£jiiI 
l/fctt**»©«^«»l4H6 (b) K^r^tCft 
£ e C<DBPF2<DUJ*«#©l6»tt««K--^x--^* 
— ;i/FISK3fc*^TiSnsi, 0 6 (c) fc^T «fc 

Lfcffl<«*«MAX**ttHJSn, X7^fX^MK 
5t2n3o ckoT, BPF 2SfiiBL&ifittj5fi»<Z>»^ 

l/^;^-(DX^-fxi/^;U<k0^:t?5:^t, fs-^x^ 
-f X/^X*»»5 0E>m***«^«, 0 6 (d) IC^T 

6fiff3£©WMT 1 ***£iBl/fcl$j£t 1 2 fc:feV>T«*|X5 

[0 0 2 1] «^X5>f X/^X*«»5<0ffl*©W 
BPMlft#»7fc«*an*c:tfcJ:D, BPM&ff§g 
714, H7K«t±5t, ifX7^fX/^Xf 
&8 5 (Dffl A^iS l/^JVl:&o fe^S^S: WJt§ (X 

f7^s7 1) « idi/^jucaofctwwbfcfcSKtt 
<«*tf, 0) *6i«»a* (xf7ys7 2) . 

X^^X/^X^SSOm^^iBU'^HC^ofc^g 
#>£f«B'JT£ (Xf^yS7 3) o CGOXxy^S 7 3 
(DWSiJttXx^^S 7 1 lC*5^TS5U^;l/*WJ^nfc 

T&£<> Xry^S 7 3Tffi^;Ut*UM'rat, ±E 

S7 4) % *<Ort«^^A*«>>^©fitRf«pmT2Stt 
(Xf7^S7 5), £©tt«N$fflT2ttBI6 

(d) (Dft^x^-f x/mx^§§5<^mAm^fe^ic 

5^ »«pfifWT2©K*ffiD«» 6 0 0 0 0SWWMBT2 
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(5) <&M¥8-2 0 1 54 2 

7 8 

(msec) Tf«££<h*C£OffiffcBPM£fftttb (X^y a t U £Ett:2*l&B PM.-. , , BPM.-i 5 fc 

yS7 6) , tlTaRBPMS^t'J (^^"r) *V^TB PMatb ± 5£tWT 4lJ->^£t±Ojg»B:ia 

^ElfBPM. ibTEttiSli-5 (Xf7yS7 7) . *t»5*5*S2RI9J-r* Ut7^8C) o BPMave 

^tUCIi^miBPMo*^! 5lHlM(OfffflffiBPM ± S&toV4V>7)V&±<DW&&Ktfifo*te%1iZ* X 

[oo2 2] a«5fe3£KiB*ffi8g8ttH8^-r,fc5 KH*s»6nav^»:Haa»c#o tsns Uf 

tC, ^^EUJCE«*nfc^iafflBPM B SK*tBUT *:/8D) « 

(X7^;/:/8 1) , ^-CD^lHlffiBPMo^l OOjd^l [0026] ZlCD<fc 5&B PM&fflgB 1 0 1 (C^^^Kl 

5 O^rottH^fltTft^^S^SWWJTS (Xt^ ffrPBPMfcttifBl 0 2, 1 0 3 fc*^Tt>ff &*>n5 

8 2) o 10 0^5> 1 5 0Stft^5}flftttHJCt?^T 10 0T> t«riE»RrXK**»^OViT(Da» 

ASJ:fcj&>S«»TV>*. 100^BPM^150t H9fc*-r±3fc, ft"*** B P M&ffiSU 0 1 - 1 0 3 

Sftfef, ^^UlCffilt^nfcBPMa, BPMo-i, - O^n^MC4^>^;l/J!^±C0^$^P^#fibfc 

• ■, BPM..i6fc*viTBPMAiE±5a^4u->^ a>5*>&«»rrs Ufyy9i) o ^n»4BPM«m 

3) o BPMave ± 5 J^^T4^>7 p ;VK-bC0a^EPfl 5. »RRC**0fcSri, ^H»**l*ftftKIIB««#ftb 

E«b , «KKn<Oiftft©W«BP OSS«»S*T*»*« Ufy^9 2) , 

MAfit^UfcBirr* (Xfy^8 5) o [0 0 2 7] — BPM&ffigPl 0 1-10 3 0^f 

[0 0 2 3] BPM A »B±5£tl*FT4H->^JK±©a 2? n*^C 4 if>^;i/a±®a3l«*jeKB**#ft b&& 6 

«5KIB©*tH4:bTtt, BPMo-BPMo-.JTOS-S- tf, &3S^RCCD5 ^©S*ffi£&ffiT£ Ufy^9 

>^Ht0)¥^«AVE.SJHHU it>7 p ;U^BPM D 3) . B P M&ffigG 1 0 1 ®jg& b t ft& Ci , B P M^tB 

-BPM.-.©ft*t¥^iiAVE B tC!)S*J± 5 BUT? «1 0 2<D»g£R2:C2, -^bTBPM&ffigBl 0 3 © 

*S3^5*ft 2 M»JT*21tlCj;Dffa5. H tlT, mtt »JgtR£C 3 <h-T5<h, fOCi -Ca © 

3-15^0, nlin-n-12m *>^;Mt ^W^tlS, 6 tlfcB P M&fflg&cD^lHl 

B PM.-B PMo-. t^AVE. tOl*«± 0¥**B PMam «**U *6«*ffl* {X<TV?S 

5£ArtT*oT»i^»C^aS 5 PJ%®AVE B At^ ; E 4) . SS*tt««U 7;«S*7^l/-y*S 

UKEttSn*. **«Wb , U7J^&^H 

[0 0 2 4] Xt^^S 8 21C*5^TBPM D <1 0 0 SBPMatiSSSSI 2 fc»»«»*tt Wfy^9 
X«BPM B >15 0?5:f.H ^HHSBPMa^S 0*6 30 6) > 7^P-y^e>H ^HIWIBPMaveS: 

7 5^TCO«5ffl(DfllT^^)^^^Jg'J"r^> (Xf7^ $trffl£l 6tt<DS^ffl[CO^fl[*J({HbT*n*S^ 

8 6). 5 0^BPMn^7 5T*n«, ^HJO^>7 p » 1 2 JCftttS^SiirS Ur^^9 7) , U7^ 
;V(4 2» : it«FTfe^(h^abT^{iHIBPM D ^2fgJr t7^l/-^Si:©a*?ttHSbaVi»fP«5©|»fPfC 
bT^n£4*lHlfBBPM D f?2> Uf7^8 7) o * ^Ctfit^tlSo 

bT* ^EMIBPMat^^UfcEitSn&BPMD-i, [0 0 2 8] HI 0\tt¥E9l\Z&Zft&Mim&n&mm 
, BPMo.i6l:^TBPMAiE±5HrtT4U-> bfcD J >-X^A£^bT^£> 0 ^CDD J vX5^A(C*5 

88). BPMave ± 5 KrtT4^>^;i/JK±CDa^K TWo r>fX?^-t2 1, 2 2 tt09*_tf* CD:/ 

K^i&Sfc&fcf, Xfy^8 7TffHB(|BPM.'P l/-t*6ftD, 5^ X?[IIi|£^£gai>S& 2 1 a, 2 
*^U©«£JE*rbT (Xf^^8 9) , X^ty^S8 40 2 a fc«fcoT£jfc31i:* £ £**T€r£. x^X^l— 

4fc*B. t2i, 2 2fr£#*ffl*£n&S£fi^T&£:*-x 

[0 0 2 5] Xf'^S 8 6K43V>TBPMn<5 OX *m^tt5*"9— 2 3 JC«»Sn*. 
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